Restoration of secondary hairpin II is associated with restoration of infectivity of a non-viable recombinant viroid.
Mutagenesis and/or construction of recombinants by exchange of genomic regions between parental molecules constitute powerful tools for the study of viroids. However, a large proportion of such modifications results in molecules, which have lost their infectivity. Such is the case for a recombinant viroid named CECS, obtained by replacing the right half of a citrus exocortis viroid (CEVd) by the same region from chrysanthemum stunt viroid (CSVd). In an effort to recover viable infectious progeny from this recombinant, tomato plants were inoculated with an Agrobacterium strain carrying a dimer of the CECS viroid in positive orientation under the control of the CaMV 35S promoter. About 20% of the plants treated in this way were found to be infected with a replicating viroid, which was further propagated. Sequence analysis of six cloned full-length cDNAs derived from progeny molecules revealed the presence of mutations as compared with the parental CECS sequence. However, only two types of mutations were consistently recovered in all progeny molecules, the addition of a G in a string of four at positions 70-73, a mutation frequently observed in CEVd isolates and mutations leading to the restoration of the correct base pairing in secondary hairpin II. These results show that agro-infection is a suitable technique for the recovery of viable molecules from non-infectious viroid mutants and confirm that the ability to form secondary hairpin II is a prerequisite for viroid infectivity.